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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a heart rate measuring 
device which can detect a heart rate without attaching a detecting 
part such as a sensor directly on a human body, and also, can be 

manufactured at a low cost, and improves a measuring precision of f- 
the heart rate by reducing noises being superposed on a pressure : j* d ' 



sensor is detected by a condenser microphone 3 for low frequency - 
of a high capability, which is attached to the pressure sensor. 
Then, an ideal heart beat signal wave form having characteristics 
of a heart beat signal is formed, and by performing an operation for 
the correlation degree between the ideal heart beat signal wave 

form and the measured signal wave form which is detected by the pressure sensor 1 , a heart rate is 
detected, and the heart rate of the person to be inspected during a sleeping or sitting is continuously 
measured. 
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sensor for signal detection, and heart beat signals. 
SOLUTION: A pressure sensor 1 is laid under the body of a person 
to be inspected under a lying down posture or a sitting posture, and 
the oscillation of a heart beat which is transmitted to the pressure 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The heart rate measuring method which measures a heart rate by calculating whenever [ between the 
signal wave forms and ideal heartbeat signal wave forms which covered with the pressure-sensor unit which built 
the pressure detection means into the frame of the hollow formed in the bottom of the body of a lying-down posture 
or a taking-a-seat posture by the flexible body, and this pressure-sensor unit detected / correlation ]. 
[Claim 2] The heart rate measuring method characterized by using the capacitor microphone for low frequency as 
said pressure detection means. 

[Claim 3] The heart rate measuring method according to claim 1 or 2 characterized by having a means to use an 
adaptation-ized smooth method for the signal wave form which said pressure -sensor unit detected, and to mitigate a 
noise component. 

[Claim 4] The heart rate measuring device characterized by having a capacitor microphone for low frequency as a 
pressure detection means of said pressure-sensor unit in the heart rate measuring device which consists of a heart 
rate analysis means to measure a heart rate from the signal wave form which the pressure-sensor unit formed with 
the frame in the air which consists of a flexible body, and this pressure-sensor unit detected. 

[Claim 5] Said heart rate analysis means is the heart rate measuring device of claim 4 characterized by measuring a 
heart rate by generating the ideal heartbeat signal wave form where it has the description of a heartbeat signal, and 
calculating whenever [ correlation / of this ideal heartbeat signal wave form and said measurement-signal wave ]. 
[Claim 6] Said heart rate analysis means is the number measuring device of ****** of claim 5 characterized by 
reducing the noise superimposed on a heartbeat signal wave form using an adaptation-ized smooth method. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is related with the sensor for heart rate measurement and heart rate measuring device 
which can measure a heartbeat, without giving displeasure to the body, without attaching a direct sensor in the 
body. 
[0002] 

[Description of the Prior Art] In the inspection or the diagnosis in medicine, the approach of attaching and 
measuring a direct sensor is usually performed to the patient. However, by the approach of attaching a direct sensor, 
there is a trouble of changing a measurement result in order to give a patient a mental feeling of oppression, or 
becoming pain for a test subject. Moreover, in order for the physiology information of the test subject under sleep to 
come to hand, attaching a sensor in a test subject's body has the fault of becoming the hindrance of sleep. 
[0003] On the other hand, if information can come to hand without attaching a direct sensor in a test subject, it will 
become possible to detect the fatigue of the bodies under a labor activity or operation etc., and high utility value 
will be produced also from the field of the health care, or the field of safety. That is, the application to broad range, 
such as measurement of physiology information required for fatigue, such as people, an automobile operator, etc. 
under labor, presumption of a state of mind, etc., is expected. 

[0004] Although the demand of wanting especially to measure the heart rate of the body of ** for a car etc. 
continuously during operation, and to use this as information for the health care was high, in the conventional heart 
rate measuring device, it is most which attaches a certain sensor in the body, and there was a problem in respect of 
practicality. 

[0005] As what improves the above-mentioned point, although the sensor section is attached in the body, the patient 
monitoring equipment which lessens the load concerning the body and makes a limit of a physical activity the 
minimum is proposed by JP,9-723 10,A. The detection means in this application equips the bodies, such as a wrist, 
an ankle, a finger, and an arm, with the sensor section made into the small light weight using a band, makes wiring 
unnecessary by transmitting a signal on radio, and mitigates the load concerning the body. Moreover, light is 
irradiated at the body and the approach of measuring a heart rate by detecting that reflected light or transmitted light 
is proposed in JP,7-88092,A, and according to this approach, it can carry out to the body by no contacting 
completely. 
[0006] 

[Problem(s) to be Solved by the Invention] however, by the approach proposed by JP, 9-753 10,A The displeasure by 
having attached the detection means in the body, even if small, and having equipped with the extraneous article is 
not canceled. Although the pain or displeasure there is fault of becoming the hindrance of sleep in sleeping, 
especially, and whose approach proposed by JP,7-88092,A on the other hand does not need to equip the body with a 
detection means, and gives it at the body to it is canceled, there is a trouble that cost starts. 

[0007] This invention offers the heart rate measuring method and heart rate measuring device which remove the 
noise superimposed on the pressure-sensor unit and heartbeat signal for heartbeat signal detection which can be 
manufactured cheaply possible [ that a heart rate detects ], and raise the accuracy of measurement of a heart rate, 
without attaching detecting elements, such as a sensor, in the direct body in view of the above trouble. 
[0008] 

[Means for Solving the Problem] The heart rate measuring device of this invention covers the bottom of the body of 
the test subject of a lying-down posture or a taking-a-seat posture with a pressure-sensor unit, and the capacitor 
microphone for low frequency of the high performance which attached in the pressure-sensor unit vibration of the 
heartbeat which gets across to this detects it, it makes it a heartbeat signal, and the heart rate of the test subject 
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under sleeping or taking a seat is continuously measured by analyzing and presuming this signal continuously. 
[0009] That is, in order to detect the heartbeat signal of the body, the pressure-sensor unit which consists of a frame 
which consists of a flexible body, and a capacitor microphone for low frequency which is a pressure detection 
means is used. 

[0010] In order to detect a heart rate from a heartbeat signal, the ideal heartbeat signal wave form where it has the 
description of a heartbeat signal is generated, and the approach of detecting a heart rate is used by calculating 
whenever [ correlation / of this and a measurement-signal wave ]. 

[001 1] In addition, improvement in the accuracy of measurement is realized by acquiring the heartbeat signal wave 
form where the noise superimposed on a heartbeat signal using the noise rejection means by the adaptation-ized 
smooth method was removed from the signal wave form acquired from the pressure-sensor unit, and calculating the 
degree of between layers between this signal wave form and an ideal heartbeat wave. 
[0012] 

[Embodiment of the Invention] Operation concerning this invention is explained referring to drawing 6 from 
drawing 1 . In addition, explaining here does not show one example of this invention, and it does not restrict it to 
this. 

[0013] The pressure-sensor unit 1 which detects vibration by the heartbeat of this invention is shown in drawing 1 . 
It has flexibility, the interior consists of a hollow frame 2 and a capacitor microphone 3 which turned the pressure 
sensor to the frame 2 interior, and was fixed, and the pressure-sensor unit 1 has formed Ayr ****** 4 for air to 
circulate on a frame 2 further. 

[0014] A frame 2 uses the ingredient which has the flexibility which secrecy is maintained and bends according to 
vibration of a test subject's heartbeat. It is small and lightweight for a pressure detection means to detect the 
pressure variation of the frame 2 interior by vibration of a heartbeat, and installation has adopted the easy and cheap 
capacitor microphone 3 for low frequency as it. 

[0015] It uses as a pressure sensor unit by this operation. The capacitor microphone for **** low frequency The 
casing 20 formed in ******, such as a cylinder with which it has opening 21 at the end, and the other end was 
sealed as shown in drawing 2 , and an rectangular pipe, The screen 22 which is the pressure receiving side arranged 
in the direction of the direction, i.e., the back, which keeps away from opening 21 in casing 20 in order, A screen 22 
is countered and it is prepared. The counterelectrode 23 parallel to a screen 22, Have an FET transistor etc. and it 
has the amplifying circuit 24 where one lead terminal is ****(ed) by the counterelectrode 23. It has the back 
chamber 27 formed in the back end 21 of casing 20, i.e., opening, and casing 20 edge at which the opposite side is 
blockaded with the partition wall 25 which has a through-hole 26. Moreover, out of casing 20, opening 21 is 
countered and the curtain 28 is formed. 

[0016] If actuation of the capacitor microphone for low frequency is explained, when vibration generates the 
capacitor microphone for low frequency in the open air, the vibration is transmitted in casing 20 from opening 21, a 
screen (pressure receiving side) 22 will bend and deform, the distance between a screen 22 and a counterelectrode 
23 will be changed minutely, and the electrostatic capacity will change. A motion of air is detected by detecting and 
amplifying change of this electrostatic capacity in an amplifying circuit 24, and outputting a detecting signal. Since 
the back chamber 27 is formed, by setting up the magnitude of the back chamber 27 suitably, the vibration in the 
inputted low frequency field is reflected by the back chamber 27, it can be made to be able to resonate, the 
amplitude can be enlarged, and detection can be made easily and clear. In addition, the curtain 28 is formed in order 
to carry out the his statement system of the effect by an external wind etc. 

[0017] The common microphone for sound is suitable for the low frequency capacitor microphone used by this 
operation for exchanging for not being considered to a low frequency field, raising the property of a low frequency 
field sharply by preparing a chamber behind a pressure receiving side, and detecting a heartbeat signal. Moreover, it 
is suitable to detect minute ****** which is excellent in measuring ** in the minute difference, has the resolution 
of 0.2Pa, and has one several times the engine performance of this as compared with the fine atmospheric-pressure 
sensor using the ceramic usually used, and the heartbeat let pass to the body surface, and was applied to the plinth 
sensor 1. 

[0018] As shown in drawing 3 , the heartbeat signal detected in the capacitor microphone phon 3 is sent to the heart 
rate analysis unit 8 via the band pass filter circuit 5, amplifier 6, and A/D converter 7. 

[0019] The interior of signal analysis equipment 8 is constituted like drawing 4 . The adaptation-ized smoothing 
circuit 9 is a circuit for also removing a noise with the period which resembled the heart rate closely using the 
adaptation-ized graduating method here. The division sampling circuit 10 is a circuit which takes out the signal 
wave form of predetermined die length including the time of analyzing a heart rate. The ideal heartbeat wave 
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generation circuit 1 1 is a circuit w^^ generates the reference signal which t^R correlation as compared with the 
aforementioned heartbeat signal wave form which carried out the division sampling, and the correlation arithmetic 
circuit 12 is a circuit which calculates whenever [ correlation / of a heartbeat signal wave form and an ideal 
heartbeat wave ]. 

[0020] Next, actuation of the heart rate measuring method of this operation and a heart rate measuring device is 
explained. Under bedding, if the pressure-sensor unit 1 is a test subject under sleeping, if it is in a taking-a-seat 
condition again, the bottom of a floor cushion will be covered with it, and it will measure a test subject's heart rate. 
So to speak, the pressure-sensor unit 1 is similar to the Ayr mat, even if it covers bedding or the taking-a-seat 
section, any sense of incongruity is not given, and it becomes possible to measure without making it conscious of 
being measured by the test subject therefore. 

[0021] or [ that people go to sleep on the pressure-sensor unit 1 ] — or if it sits down, since it has the structure of 
pressure fluctuation generating a body surface in the pressure sensor unit 1 interior from the transmitted heartbeat 
signal, and catching this pressure fluctuation by the capacitor microphone 3 for low frequency, the pressure 
detection means which the difference in the data based on the location with picking of a pressure detection means 
cannot start easily is formed. 

[0022] The pressure by vibration of the physical activity of not only the pressure by the heartbeat transmitted from a 
body surface but others and other various vibration joins the pressure-sensor unit 1, and these lap with the signal of 
a heartbeat as a noise, and are detected. Since the heartbeat should become a periodic signal, it is necessary to detect 
a periodic thing among the signals of a pressure-sensor unit, and the below -mentioned heart rate analysis unit 8 is 
used as a means for it. 

[0023] the saturation of the capacitor microphone 3 which has formed Ayr ****** 4 which is the pass gate of air in 
the frame 2 of the pressure -sensor unit 1 of this invention, and starts this Ayr ****** 4 when people sit down — 
protecting - in addition — and in order to make it the structure of detecting a heartbeat signal, it is what prepared 
the pass gate of air, and that of this Ayr ****** 4 has realized mechanically the high-pass filter property that a 
pressure-sensor unit has a cut off frequency in super-low -pass one, by ******. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of" this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the external view of the pressure-sensor unit concerning the gestalt of this operation. 
[Drawing 2] It is the explanatory view showing the structure of the capacitor microphone for low frequency used 
for the pressure-sensor unit concerning the gestalt of this operation. 

[Drawing 3] It is the explanatory view showing the path of signal processing of this operation. 
[Drawing 4] It is the explanatory view showing the structure of the heart rate analysis unit used for signal 
processing of this operation. 

[Drawing 5] It is the measurement data in which the application effectiveness of the adaptation-ized smoothing 
circuit concerning this operation is shown, and (a) is a measurement-signal data point and (b) is an adaptation-ized 
smoothing signal wave form. 

[Drawing 6] (a) is a measurement-signal data point, it is the measurement data in which the effectiveness of the 
noise rejection method of the conventional example is shown, and (c) is [ (b) is a filtering signal wave form and ] a 
moving-average processing signal wave form. 
[Description of Notations] 

1 Pressure-Sensor Unit 

2 Frame 

3 Capacitor Microphone for Low Frequency 

^ Ayy *K sf« 

5 Band Pass Filter 

6 Amplifier 

7 A/D Converter 

8 Heart Rate Analysis Unit 

9 Adaptation-ized Smoothing Circuit 

10 Division Sampling Circuit 

1 1 Ideal Heartbeat Wave Generation Circuit 

12 It is Arithmetic Circuit whenever [ Correlation ]. 

20 Casing 

21 Opening 

22 Screen 

23 Counterelectrode 

24 Amplifying Circuit 

25 Partition Wall 

26 Through-hole 

27 Back Chamber 

28 Curtain 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 4/1/2005 



JP,1 1-0 19056 ,A [DRAWINGS] 



Page 1 of 3 



* NOTICES * 

4JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
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